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ABSTRACT 


The geographical distribution of 251 species of hydroid Cnidaria round the coast of 
southern Africa is analysed by means of a system of radial sectors. It is concluded that there is 
no distinct west coast fauna as such, but that a boundary zone exists at approximately 31?S 
latitude between an east coast region with mainly tropical affinities and a temperate west—plus— 
south coast region with a reduced tropical component and a large endemic population. The 
main centre of the endemic population is the Agulhas Bank. The relationships of the tropical 
species are mainly with the Western Indian Ocean Province and the Indo-West-Pacific Region. 
Deep-water species (45) which occur below 400 m are of a mixed nature and show no clear 
relationship with other parts of the world. Deep-water species are classified into stenobathic/ 
eurybathic and stenothermic/eurythermic categories, and their distribution relative to water 
temperatures 15 discussed. 
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INTRODUCTION 


This paper is an attempt to analyse the distribution of the hydroid fauna of 
the coast of southern Africa as documented in a recent monograph (Millard 
1975). Since the latter went to press a few more taxonomic papers on, or lists of, 
hydroids have appeared, namely Arnaud et al. (1976), Beurois (1975), Calder 
(1975, 1976), Cooke (1975), Cornelius (1975a, 1975b), Mergner & Wedler 
(1977), Millard & Bouillon (1975), Millard (1977a) and Watson (1975). Among 
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these are records which extend the range of some South African species and they 
have been taken into account in the analysis which follows, as also have records 
from Buchanan (1957), Michel (1974), Blanco (1967, 1968, 1973, 1974) and 
Blanco & Bellusci de Miralles (1972а, 19725), which have only recently become 
available to the author. 

Within the borders of southern Africa, here taken to be the 20" parallel of 
south latitude, several new distribution records from deep water off the Natal 
coast and some new records for the country were published by Millard (19775). 
There are also scattered identifications by the author, as yet unpublished, which 
are listed in Appendix 1. 

The following changes in name have been adopted here: 

Antennella africana Broch, 1914, to A. quadriaurita Ritchie, 1909, fide Millard 

(19779 123). 

Eulaomedea calceolifera (Hincks, 1871) to Campanularia calceolifera Hincks, 

1871, fide Cornelius (1975a: 254).* 

Lafoea fruticosa (M. Sars, 1851) to Lafoea dumosa (Fleming, 1820) fide Cornelius 

(1975b: 385). 

Obelia bicuspidata Clarke, 1875, to O. bidentata Clarke, 1875, fide Cornelius 

(1975a: 260). 

Any zoogeographical analysis is aimed at pinpointing population changes 
within an area, and, if possible, relating them to physical or chemical factors 
and determining relationships with other areas. Such an analysis 1$ subject to 
certain unavoidable weaknesses—the assignment of species to categories or 
components is largely subjective; numbers of species within categories are 
liable to change as more records are forthcoming (for instance some of the 
South African endemics may in time be expected to turn up outside our 
boundaries); and numbers of species may be influenced by different intensities: 
of collecting in different areas or by misidentifications. The longer we wait the 
more reliable will be the results, but results, if only interim ones, are needed 
now. The larger the number of species involved the more meaningful will be the 
conclusions. One must bear in mind that it is the main trends which are 
significant rather than the details. 


METHODS 


The first step in the analysis was to remove all doubtful records and 
incomplete identifications. This left a total of 251 species. 

The first objective was an analysis of distribution within the borders of 
southern Africa, and for this some system of comparison was necessary. When 
dealing with the littoral zone it is a comparatively simple matter to convert the 
distance along the coast to a straight line, a method with obvious practical 

* Cornelius pointed out that the type species of Campanularia is Sertularia verticillata 
Linnaeus, 1758, and not Sertularia volubilis Linnaeus, 1758, as previously thought (Millard 
1975: 203). Since 5. verticillata is a branched species the diagnosis of Caripanularia given 


previously (Millard 1975: 203) must be altered to include branching forms, and Ен/аотеаеа 
sunk in Сатраншана. 
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advantages, and this has been done by Stephenson (1947), Stephenson & 
Stephenson (1972), Day (1967) and others. However, when dealing with the sub- 
littoral area as well, this is clearly not possible for a continent of the shape of 
southern Africa. After much consideration the following arbitrary method was 
devised, in which the coastal waters were divided into thirty-six sectors of 
approximately equal area (Fig. 2). 

The central point for the sectors was chosen as the intersection of the 
latitude line of 2075 and the longitude line of 24°E, a point which is approxi- 
mately mid-way between the west and east coastlines. From this central point 
radii were drawn at 5° intervals, starting with one through the Cape Peninsula, 
and then working outwards in both directions. The sectors thus constructed 
were numbered 1-36. The reason for placing one radius (Number 14/15) 
through the Cape Peninsula is that Cape Point is generally recognized as an 
approximate zoogeographical boundary between the cold Benguela water on 
the west and the warmer Agulhas water on the east, and might be expected to 
have some significance. It so happens that another radius (Number 15/16) 
conveniently passes through Cape Agulhas, the most southerly point of Africa, 
and a third (Number 23/24) through the boundary between Transkei and Natal. 
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Fig. 2. Map of southern Africa illustrating the sector system which was used to analyse the 
distribution. 


THE GEOGRAPHICAL DISTRIBUTION OF SOUTHERN AFRICAN HYDROIDS 163 


It must be emphasized that this is an arbitrary method, and obviously 
could not be applied to all coastlines, but it is felt that it might form a useful 
working method and basis for comparison with other southern African marine 
groups. It has the advantage that each sector covers an approximately equal 
area of sea and ‘straight-line’ length of coast and represents a cross-section 
through all depths. Since the sectors are roughly normal to the coast and the 
currents tend to follow the coast, each sector is affected in a similar way and 
population differences related to water temperature should be highlighted. It is 
felt that the advantages of this method at least outweigh the disadvantages (and 
impracticabilities) of the 'straightening-out' method of Stephenson. 

The second objective was an analysis of the world-wide distribution of the 
southern African species, and for this the species were delegated to components 
defined as follows: 


TROPICAL 


Circumtropical. Present in the tropics of all three oceans, but may spread 
north or south into warm temperate seas as well. 

Indo-West-Pacific Region. Stretching from the Suez Canal across the Indian 
Ocean and the East Indies into the Western Pacific as far as Hawaii and 
Easter Island. Includes northern Australia, Madagascar and East Africa. 
May spread into warm temperate seas as well. 

Western Indian Ocean Province. The western section of the Indo-West- 
Pacific Region, bounded in the north by the Persian Gulf, and including 
Madagascar and surrounding islands. 


TEMPERATE. (In a trial analysis it was found impossible to differentiate between 
cold temperate and warm temperate fauna when assessing world distribution.) 


Antitropical (bipolar). Present in the temperate zones of all three oceans, 
and present in both the Northern and the Southern hemisphere, but not 
in the tropics except perhaps just at the edge. 

Southern. Restticted to the temperate waters of the Southern hemisphere, 
but often in the subantarctic islands as well, and rarely reaching the 
Antarctic. 

Atlantic. Restricted to the northern and/or southern temperate zones of 
the Atlantic, but absent from the tropics. May spread further north into 
the subarctic. 


ENDEMIC 

OTHER 
Cosmopolitan. Present in all three oceans, and occurring in both tropical 
and temperate seas. 


Scattered. Present in various regions, but not sufficiently widespread to 
be included in Cosmopolitan. Does not fit any other category. 
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A list of species, together with their components and distribution within 
thirty-four sectors, is given in Appendix 2. (Sectors 35 and 36 have been omitted 
as no records were available from this region.) 


FAUNAL BOUNDARIES 


It has long been recognized that the marine fauna of southern Africa 
includes both tropical elements, predominating on the east coast, and temperate 
elements, predominating on the south and west coasts. Most authorities, 
following Stephenson (1947) and Stephenson & Stephenson (1972), have 
recognized a separate east coast (tropical or subtropical) fauna, a south coast 
fauna (warm temperate) and a west coast fauna (warm or cold temperate) for 
the littoral region. These earlier views are summarized by Briggs (1974), who 
includes the east coast in the Western Indian Ocean Province of the Indo-West- 
Pacific tropical region; the south coast in the Agulhas Province of the South 
African warm temperate region; and the west coast as a separate South West 
Africa Province of the South African warm temperate region. Opinions have 
differed as to the position of the boundary between the east and south coast, 
and whether the west coast represents a separate faunal province, and if so 
whether it should be regarded as cold temperate or warm temperate. 

The distribution of the faunal components of the continental shelf and the 
extent of the faunal regions is largely dependent on the ocean currents round 
the South African coast, in general the warm southward-flowing Agulhas 
Current being responsible for the southerly extension of tropical forms on the 
east coast, and the cold northward-flowing Benguela Current being responsible 
for the more northerly distribution of cool-water forms on the west coast. It is 
not intended to discuss these current systems ш any detail here since accounts · 
are available in most textbooks of marine biology (a concise general account is 
given by Stephenson & Stephenson (1972) and more recent contributions are 
summarized by M. J. Penrith (1976)). 

In order to determine whether there is any region of the coast where a 
marked change in the hydroid fauna occurs, the range of the tropical, temperate 
and endemic components was plotted separately (Fig. 3). (The range of species 
was used in preference to presence/absence, in order to minimize differences in 
collecting intensity.) This figure emphasizes the tropical nature of the east coast 
fauna, for there is a strong tropical component at the northern end which 
gradually drops away, until beyond St Helena Bay on the west coast (Sector 14) 
only one species remains for a short distance. The rate of disappearance 15 
greatest at the boundary of Sectors 23/24, and is also high in the region of 
Sectors 13/14/15. The temperate and endemic components are both highest on 
the south coast, falling away fairly evenly to the north-east, but more sharply to 
the north-west in the region of Sectors 13/14/15. A similar trend appears when 
the range of species is plotted as a percentage of the total range (Fig. 4). 

It is thus possible to distinguish two ‘zones of change’, though they аге not 
as marked as might be expected. The first (Sectors 23/24) provides a convenient 
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Fig. 3. The distribution of the temperate component (above), the endemic component (centre) 


and the tropical component (below). From range of species. 
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boundary between the east and south coast fauna. It is located between 30 and 
3275 latitude, i.e. the stretch of coast between the Bashee River in the south and 
Durban in the north. For the discussions which follow, the boundary between 
Sectors 23 and 24 15 used (3175). This is more or less in agreement with con- 
clusions drawn from other faunal groups. Stephenson & Stephenson (1972) 
suggest a boundary zone between Port St Johns and Qolora, i.e. at about 3275, 
for the intertidal fauna (the form of the graph of the tropical component in 
Figure 3 of this paper is very similar to that for the intertidal fauna in 
Stephenson & Stephenson (1972, fig. 8.26); J. L. B. Smith (1949) and 
M.-L. Penrith (1970) suggest the Great Kei River at 32742'S for the fishes, and 
Day (1967) suggests the Bashee River at 32°15’S for the benthic Polychaeta. 
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Fig. 4. The distribution of the temperate, endemic and tropical components, from range of 
species as a percentage of the total range. Sectors 1–7 have been omitted since the total number 
of species is less than twenty and the percentages unrealistic. 
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At the boundary of Sectors 23/24 the monthly minimum surface temperature 
near the coast does not fall below 16°C, the maximum does not rise above 27°C 
and the mean ranges from 21 to 24°С (U.S. Naval Oceanographic Office 1967). 
This is approximately the region where the Agulhas Bank begins to widen and 
force the warm Agulhas Current offshore. Further south the latter is separated 
from the coast by a cooler counter-current flowing northwards. 

The usefulness of the second 'zone of change' in the south-westerly corner 
of the Cape Province (Sectors 13/14/15) is more debatable. It could be used to 
divide the temperate region, which stretches from north of 2075 on the west 
coast to 30-32°$ on the east coast, into two provinces, if warranted by the 
fauna. 

To test this an arbitrary boundary was placed at Cape Point (Sector 14/15) 
and the composition of species on the two sides of it compared with one another 
and with the east coast (Table 1). (Cape Point was used as a boundary by 
Stephenson (1947, fig. 3), Ekman (1953) and Briggs (1974).) It may be noted 
from Figures 3 and 4 that there is no evidence of a change in fauna at Cape 
Agulhas (Sector 15/16), the most southerly point of Africa). 


TABLE 1 


Analysis of fauna of west coast, as compared with that of the south and east coasts 
(actual records, not range). 


West coast South coast East coast 

(Sectors 1-14) , (Sectors 15-23) | (Sectors 24-36) 
Component 
No. of yA No. of v No. of yit 
species species species 

Tropical 72 39,6 
Temperate . 12 6,6 
Endemic to area З А 17 9,3 
Endemic to more than one area 30 16,5 
Cosmopolitan 28 15,4 
Scattered 2/8) 12,6 
Total 182 100,0 


It is apparent from Table 1 that the west coast fauna consists mainly of 
endemic, cosmopolitan and scattered species. The tropical species diminish in 
number round the coast from east to west; only 8 species remain on the west 
coast and these are all absent north of St Helena Bay. The temperate species of 
the west coast are fewer in number than those of the south coast. Only 2 of them 
(Clavopsella navis and Gonothyraea loveni, both from Table Bay harbour and 
probably introduced by ships) and possibly a third (Sarsia eximia), are 
restricted to the west coast. Only 2 rare species are endemic solely to the west 
coast (M yriothela tentaculata and Eudendrium ritchiei), whereas 21 are endemic 
to the south coast and 17 to the east coast. Of the cosmopolitan and scattered 
components only 3 (Acryptolaria crassicaulis, Hybocodon unicus and Hydro- 
dendron gracilis) have been recorded from the west coast alone. 
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In total, thus, the west coast has only 8 unique species (9,8%), of which 
only 2 (2,4%) are endemic to the area. Briggs (1974) requires at least 10 per cent 
endemic species for the designation of a separate province, and on this basis 
the west coast of South Africa does not qualify, at least for the hydroids. The 
hydroid fauna of the west coast seems to be mainly an impoverished south coast 
fauna. 

Although Day (1967) accepted a separate west coast element for the littoral 
polychaets, he could find no marked difference between the south and west 
coasts for the sublittoral ones, and ascribed this to the fairly uniform water 
temperature on the bottom of the continental shelf (he gave figures of 12-14°C 
at 100 m from Port Elizabeth to Lüderitz, but the records collated by Hulley 
(1972) show a somewhat lower range of 8-13^C at 100 m between 2078 on the 
west coast and Port Elizabeth on the south coast). On the other hand there is a 
difference in the surface water temperature on the two sides of Cape Point 
(Day gives a range of 15-20°С for the south coast and 12-15°С for the west 
coast, but under certain conditions and for certain periods the south coast 
temperature may drop to as low as 11^C (during local upwelling) and rise as 
high as 24°C, while that of the west coast may drop to 9°С (M. J. Penrith 1976)). 
In this respect it might be noted that all hydroids are sublittoral in the sense 
that they cannot withstand drying and survive in the littoral zone only in damp 
overhangs or open runnels. 

None of this really explains why there should be a diminution of hydroid 
species on the west coast and practically no endemic population of cold- 
temperate forms. Ekman (1953) associates the poverty of the benthos of the 
‘Namaqua coast’ with the hydrogen sulphide resulting from frequent upwelling 
and red tides. Briggs (1974) suggests that certain species are prevented from' 
spreading westwards round Cape Point by the absence of high summer 
temperatures for reproduction (he gives a February mean of 16-18°С for South 
West Africa as against one of 20-22°С for the south coast, but compare remarks 
in parenthesis above). M.-L. Penrith & Kensley (1970a) suggest that a region of 
minimal temperatures between Hondeklip Bay and Lüderitz (i.e. north of 
St Helena Bay) acts as a barrier to the establishment of southern warm- 
temperate intertidal species further north. The paucity of hydroid records on the 
west coast may be partly a reflection of the difficulty of collecting on the exposed 
and inhospitable Skeleton Coast. However, M.-L. Penrith (pers. comm.), who 
has collected in this area, feels that the poverty is a real one, and perhaps linked 
to the absence of suitable habitats such as sheltered coves, rock pools, etc., and 
the preponderance of surf beaches and sandy floors. The harsh conditions and 
poverty of the rocky-shore fauna are also emphasized by M. J. Penrith (1976). 

There is no evidence at all of a southward spread of species from tropical 
west Africa. The southern boundary of the west African tropical region is too 
far north for consideration in this paper (14 ог 15?S: Briggs 1974; 18-22°S: 
Hulley 1972). M.-L. Penrith & Kensley (19706) found the first of the west 
African littoral species at Rocky Point (18°59’S). 
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In conclusion the south and west coast sublittoral areas are considered to 
represent a single temperate province for the hydroid fauna, which might be 
termed the Agulhas/Namaqua Province, the centre of the endemic population 
being on the Agulhas Bank. 


THE TROPICAL COMPONENT 


Of the total number of 251 species, 77 (30,7 %) can be classified as tropical. 
Of these, 20 are circumtropical, 24 Indo-West-Pacific and 33 confined to the 
Western Indian Ocean. In addition there are 17 endemic species which are 
confined to the South African east coast, and therefore with tropical tendencies 
(these were termed ‘subtropical endemics’ by Day (1974)). (Appendix 2.) 

Ekman (1953) and Briggs (1974) consider that the main centre of origin of 
the tropical fauna 15 the Indo-Malayan Region. From here species tend to 
spread west to the Indian Ocean (and may penetrate into the Red Sea or round 
southern Africa), and to a lesser extent east to the Eastern Pacific. 

Species have been classified here as Indo-West-Pacific or Western Indian 
Ocean even though a few have one or two records outside these areas. Thus, 
2 have penetrated into the Mediterranean (Corydendrium parasiticum, Thyro- 
scyphus fruticosus), 4 have reached the tropical west coast of Africa (Abietinaria 
laevimarginata, Campanularia africana, Corydendrium parasiticum, Sertularia 
ligulata), | has reached tropical South America ( Dentitheca bidentata), and | has 
reached southern Australia ( Dynamena obliqua). Further spread would produce 
a circumtropical distribution, but of the species classified as such no less than 
13 have failed to reach the east coast of the Pacific, and this applies also to 4 of 
the cosmopolitans (Table 2). There is therefore support for Briggs's contention 
(1974) that the *East Pacific barrier' is one not easily crossed. 

There is some evidence for a secondary centre of origin in the Western 
Indian Ocean, for in addition to the seventeen South African subtropical 
endemics (i.e. present on the east coast only), there are seven Western Indian 


TABLE 2 


List of circumtropical and cosmopolitan species which 
do not occur on the east coast of the Pacific. 


Circumtropical Cosmopolitan 
Diphasia digitalis Antennella secundaria 
Dynamena quadridentata Cladocoryne floccosa 
Gymnangium hians Coryne pusilla 
Halecium dyssymetrum Halecium sessile 


Hydrodendron caciniformis 
Idiellana pristis 
Monostaechas quadridens 
Plumularia strictocarpa 
Scandia mutabilis 
Sertularella diaphana 
Sertularia distans 

S. marginata 

S. turbinata 
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Ocean species which, though absent from the Indo-Polynesian area, have yet 
penetrated into the Red Sea (Clytia latitheca, Cytaeis nassa, Diphasia heurteli, 
Halopteris glutinosa, Hydractini kaffraria, Plumularia wasini, Solanderia 
minima). 

Some communication between southern Australia and the Western Indian 
Ocean 1s indicated, since there are five species common to the two, namely 
Amphisbetia maplestonei, Crateritheca acanthostoma, Halopteris glutinosa, 
Sertularella arbuscula and Synthecium dentigerum. These occur nowhere else 
(except for H. glutinosa which also occurs in the Red Sea) and the likelihood is 
that the movement has been from west to east with the West Wind Drift. 


THE TEMPERATE COMPONENT 


The total temperate component includes 28 species (11,2%), of which 
11 are antitropical (bipolar), 10 are restricted to the Southern hemisphere and 
7 are restricted to the Atlantic (Appendix 2). These are species which cannot 
survive the high temperatures of the tropics, although some can spread into the 
cooler waters of the subpolar regions. The southern species must have evolved 
in the south, but the antitropical and Atlantic species may have evolved in 
either the south or the north and must at some time have crossed the tropics. 
This may have been achieved by equatorial submergence, for Briggs (1974) 
points out that the tropical surface water is only about 30-40 m deep in the 
Eastern Atlantic. It may also be due to transportation on the hulls of ships. 
In all, twenty-one species have been recorded on ships' hulls or floating objects 
such as buoys. The fauna of ships’ hulls is a characteristic group of hardy 
species (Millard 1952), most of them cosmopolitan. Three of the species (all. 
belonging to the temperate component) are known only in harbour areas 
in South Africa, and it 1s suggested that these are recent introductions by 
ships: 

Gonothyraea loveni is well established ш Cape Town docks, occurring 
abundantly on pylons, cables, etc., as well as on hulls of ships. It has not been 
reported from any other part of South Africa. Elsewhere it is known from the 
North Atlantic, New Zealand, Tasmania and the Argentine. 

Campanularia calceolifera has been found, and reproducing, in Cape Town 
docks on a barge and on a raft, neither of which had left the harbour. It must, 
therefore, be established, though not common. It is not known for certain 
elsewhere in South Africa, a record from False Bay by Stechow (1925) being of 
infertile material and thus subject to doubt. The species is well known оп 
European and Mediterranean coasts and also occurs on the east coast of North 
America. | 

Clavopsella navis 15 known from a ship's hull in Саре Town docks, and also 
from the Kiel Canal (Thiel 1962 as C. quadranularia). The latter 1s probably the 
original locality since the colonies there were more abundant and better 
developed. 
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Since all these three species occur both in the South and North Atlantic 
they must have traversed the tropics, though they have not established them- 
selves in tropical latitudes so far as is known. They may have been hardy 
enough to survive a brief passage through warmer waters on ships' hulls, or 
they may have died back during transport, leaving the hydrorhiza to regenerate 
again in suitable temperature conditions. Ralph (1961) also found evidence of 
the introduction of hydroids by ships' hulls to New Zealand harbours. 

It is interesting to compare the relations of the temperate species with the 
other two southern continents. From Table 3 it can be seen that South Africa 
has 9 species in common with southern Australasia alone, but only 3 species in 
common with South America alone. There are 7 species common to all three. 


TABLE 3 


Temperate species common to the southern continents. 


South Africa and South South Africa and temperate Temperate part of all 
Australasia South America three southern 
continents 
Kirchenpaueria triangulata Phialella turrita Amphisbetia minima 
Nemertesia ciliata Sertularella striata . Filellum antarcticum 
Parascyphus simplex Symplectoscyphus paulensis Gonothyraea loveni 
Plumularia obliqua Nemertesia cymodocea 
P. spinulosa Plumularia filicaulis 
Sarsia eximia Staurocladia vallentini 
Sertularella aunulaventricosa Tubularia laryux 


Stereotheca elongata 
Symplectoscyphus macrogonus 


(Total: 9) (Total: 3) (Total: 7) 


This would suggest dispersal eastward from the Agulhas Bank. Beurois (1975) 
emphasized the role of eastward drifting kelp in the dispersal of attached forms 
to St Paul and Amsterdam Islands, and Arnaud ef al. (1976) discussed the 
transport of South African fauna to St Helena on kelp. If the list in Table 3 is 
extended to include the cosmopolitan and scattered components and those 
tropical forms which have spread south of the Tropic of Capricorn, the relation- 
ship between South Africa and Australasia is more marked (34 species in 
common with Australasia alone, 10 with South America alone, and 26 in all 
three). 

The distribution of those South African species which have antarctic or 
subantarctic affinities is given in Table 4. In all, 41 species are listed, a relatively 
small number (16,3 % of the total), and of these half (21) are cosmopolitan and 
this tends to mask the relationships. Without the cosmopolitan species only 20 
(8,077) have antarctic affinities and of these 11 are classified as temperate. The 
absence from South Africa of certain common antarctic genera, such as 
Staurotheca, Tulpa, Grammaria and Silicularia, is very striking. On the whole 
there is very little evidence of relationship with the Antarctic. 
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TABLE 4 


Distribution of species with antarctic/subantarctic affinities. The Magellan Region includes 
Gauss Station, the Falklands and South Georgia. The Kerguelen Group includes Marion, 
Prince Edward and Crozet Islands. 


dE 
Е $ 5 
| 32 2 g à 
Species Component 2 E с E) 5 У 
-= 3 EB Ax 
то cd 20 T ё. 
<8 = к м а 
Acryptolaria conferta Cosmopolitan x xX 
A. crassicaulis Scattered x x 
Aglaophenia p. pluma Cosmopolitan x x 
Amphisbetia minima Temperate (Antitr.) x x 
A. operculata Cosmopolitan X x x 
Antennella quadriaurita Scattered x 
A. secundaria Cosmopolitan x 
Bimeria vestita Cosmopolitan X 
Bougainvillia macloviana Scattered x x 
Campanularia crenata Cosmopolitan x 
C. integra Cosmopolitan x 
Clytia hemisphaerica Cosmopolitan x x 
C. paulensis Scattered x x 
Coryne pusilla Cosmopolitan x 
Dynamena cornicina Cosmopolitan x 
Filellum antarcticum Temperate (Southern) x x 
F. serratum Cosmopolitan x x 
Halecium beanii Cosmopolitan X 
H. delicatulum Cosmopolitan X x x 
H. tenellum Cosmopolitan x x X X 
Hincksella echinocarpa Temperate (Southern) E: 
Hybocodon unicus Scattered x 
Kirchenpaueria triangulata Temperate (Southern) x 
Lafoea benthophila Scattered x x x x 
L. dumosa Cosmopolitan x x x 
Modeeria rotunda Cosmopolitan X x 
Nemertesia cymodocea Temperate (Southern) x 
N. ramosa Scattered x 
Obelia bidentata Cosmopolitan X X x 
O. dichotoma Cosmopolitan x x x X 
O. geniculata Cosmopolitan x x x x 
Parascyphus simplex Temperate (Antitr.) x x 
Phialella turrita Temperate (Antitr.) x 
Plumularia pulchella Seattered А 
P. setacea Cosmopolitan x X 
Sertularella leiocarpa Temperate (Southern) x x 
5. p. polyzonias Cosmopolitan x x 
S. striata Temperate (Southern) X 
Staurocladia vallentini Temperate (Southern) x X 
Symplectoscyphus paulensis Temperate (Southern) x x 
Zygophylax armata Scattered х 
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THE ENDEMIC COMPONENT 


The number of endemic species strictly belonging to the South African 
coast south of 20°S is 76. However, there are 2 species which also occur 
immediately north of 20° on the west coast (Gattya humilis and Salacia 
articulata). 4 species occur only in South Africa and the Vema Seamount 
(Halopteris pseudoconstricta, Salacia articulata, Sertularella flabellum and 
S. megista), and it was shown by Millard (1966) that the hydroid fauna of the 
Vema Seamount is essentially South African (21 of the 23 species also occur in 
South Africa). If these 6 species are included, the endemics number 82 (32,7 % 
of the total of 251). It might be noted, however, that Mergner & Wedler (1977) 
have recorded Eudendrium deciduum and Sertularella natalensis from the 
Red Sea with a query. 

As a comparison the following percentages of endemics have been given 
for other large marine groups in southern Africa. The figures are not strictly 
comparable, however, since the boundaries used for the ‘Southern African 
Region’ are not always the same. 


Polyehaeta =) se 36% (Рау 1967) 

Echinoderms, other than Holothuria 48% (Clark & Courtman-Stock 1976) 
Ascidians . . . . .  .c.505 (Millar 1971) 

LM sc М S Smith 1970: 380 out of 


] 500 species) 

The south coast of southern Africa has more endemic species of hydroid 
than any other region, and the Agulhas Bank seems to be the centre of distri- 
bution of the endemic population (Figs 3—5). 

There are only three genera endemic to South Africa, Bicorona, Hydro- 
corella and Uniscyphus, and all of these are monotypic. However, certain genera 
have a larger proportion of endemic species than others (Table 5). These are 
probably genera in which speciation is actively occurring in the South African 
area. They are also genera in which many of the species are not easily dis- 
tinguished from one another, and thus pose constant problems to the systematist. 
Similarly, species with several subspecies are ones likely to be undergoing active 
speciation. Thus, Thecocarpus flexuosus has four subspecies; the nominal one is 


TABLE 5 
List of South African hydroid genera with the largest number of endemic species and/or 
subspecies. 
Number of endemic species Total number of species 
Genus or subspecies or subspecies in South Africa 
Cladocarpus 9 15 
Corhiza 5 5 
Halopteris 4 6 
Hydractinia 3 5 
Sertularella 14 23 
Zygophylax 4 7 


NUMBER OF SPECIES 
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WEST SOUTH EAST 
West only 
West + south 
40 South only 
30 
20 
10 South + east 
(0) 


East only 


West + south + east 


1 5 10 15 20 25 30 
SECTORS 


Fig. 5. An analysis of the distribution of the endemic species, with the total number of species 
distributed between six components, as in Stephenson (1972). From range of species. 


tropical Indo-West-Pacific and the other three are endemic to southern Africa. 
Sertularella polyzonias also has four subspecies; the nominal one is cosmopolitan 
and two of the others are endemic to southern Africa. 

Several common genera, on the other hand, have no southern African 
endemics: Aglaophenia, Amphisbetia, Dynamena, Lytocarpus, Nemertesia, 
Obelia and Sertularia. 


THE COSMOPOLITAN AND SCATTERED COMPONENTS 


The cosmopolitan species number 28 (11,2%). They owe their wide 
distribution to the fact that they are eurythermic, hardy and adaptable. The 
wide distribution possibly indicates a very old history, in which there has been 
plenty of time to disperse. | 

Species classified as scattered or disjunct number 36 (14,3%). Most of them 


NUMBER OF SPECIES 
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have odd distributions which do not fit any of the other categories. There are 
two possibilities. Either these are newly evolved eurythermic species which are 
in the process of spreading rapidly and likely to become cosmopolitan, or they 
are ‘peripheral relicts’ of fairly primitive forms which were once more widely 
distributed. 

Among the scattered species three are interesting because outside southern 
Africa they are limited to the west and east coasts of the tropical Atlantic 
(Clytia hummelincki, Zyzzyzus solitarius) or to the western tropical Atlantic 
only (Cladocarpus tenuis). Three others have a similar distribution but also 
extend further north and/or east (Aglaophenia latecarinata, A. pluma dichotoma, 
Symplectoscyphus amphoriferus). 

Cosmopolitan and scattered species with antarctic/subantarctic affinities 
are included in Table 4. 


DISTRIBUTION AND DEPTH 


Figure 6 shows that there are more species present in the shallow water 
(0-100 m) than at any other level, and although there have been fewer samples 
from deep water it is not expected that more extensive collecting will alter the 
picture to any great extent. The shallow water is obviously the optimum zone 
for hydroids. Most of the species in the littoral area are at the upper edge of 


180 
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Fig. 6. The distribution of species according to depth. From range of species. 
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their depth range and able to survive only under overhangs and in rock pools 
and crevices. Only 24 of the 98 littoral species have not been found below low 
water of springs. 

Deep-water species are those which occur over the edge of the continental 
shelf, and Ekman (1953) places an arbitrary upper boundary for the deep-sea 
fauna at 400 m. The number of hydroids known from below this depth round 
the South African coast is relatively small (45 = 17,9%), and only eight of these 
reach 1 000 m (abyssal). The species are listed in Table 6. 

These species can be divided into two arbitrary categories on the basis of 
their depth range both in South Africa and the rest of the world: 

Stenobathic: those that are restricted to water deeper than 200 m. 
Eurybathic: those that occur above and below 200 m. 

These two categories are distributed between the different geographical 
components as follows: 

Stenobathic | Eurybathic Total 


уто ртса а оо оо 5 5 10 
Temperate . 1 4 5 
Епаетіс 5 6 11 
Cosmopolitan 0 9 9 
Scattered 1 2 10 
Total . А 12 33 45 


АП the (12) stenobathic species are in reality cold-water species frequenting 
water below about 16°C (Ekman 1953, table 42), and this includes five so-called 
‘tropical’ species. These species are thus also stenothermic. Their limiting factor 
for distribution may be depth or temperature or a combination of both. | 

Some of the eurybathic species are also stenothermic. This applies to the 
following tropical and scattered species whose records within the tropics are 
never shallow, and which are thus restricted to cold water: 


Most shallow record in tropics (m) 


Acryptolaria rectangularis (tropical) 228 
Cladocarpus tenuis (scattered) 185 
Cryptolarella abyssicola (scattered) 4 560 
Symplectoscyphus amphoriferus (scattered) 161 
Zygophylax sibogae (scattered) Only one tropical record: 


depth not given. 


To the same category of eurybathic/stenothermic species might be added 
the endemic and temperate eurybathic species, at any rate those restricted to the 
south-west coast of South Africa and the east coast below 200 m: 


Cladocarpus sinuosus (endemic): minimum east coast record 400 m. 


Hincksella echinocarpa (temperate): minimum record Kerguelen 41 m, minimum 
east coast record 1 610 m. 
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TABLE 


SB-— stenobathic (never recorded above 200 m); 


ST—stenothermic (cold-water species); 


Species 


Acryptolaria conferta 
A. crassicaulis 

A. rectangularis . 
Antennella quadriaurita 


Branchiocerianthus imperator 


Campanularia hincksii 
Cladocarpus distomus. 
. dofleini 

. inflatus 

. millardae 

. natalensis 

. SINUOSUS . 

. tenuis 

Clytia gravieri 
Cryptolarella E 
Filellum serratum 
Garveia crassa 
Halecium beanii . 

H. sessile 

H. tenellum . А 
Halopteris glutinosa . 
H. polymorpha 

H. tuba Р 
Hincksella adiing 
H ydrocorella africana 
Kirchenpaueria triangulata 
Lafoea benthophila 

L. dumosa 

Modeeria rotunda 
Nemertesia antennina 
N. ramosa 

Plumularia cutem 
P. mossambicae . 

P. setacea 

Sertularella bus 
Stegolaria geniculata . 


(OO OI 


Symplectoscyphus amphoriferus 


S. arboriformis 

S. paulensis . 
Uniscyphus fragilis 
Zygophylax africana . 
Z. armata 

Z. brownei . 

Z. inconstans 

Z. sibogae 


summary: 


6 


South African deep-water species. 


177 


ЕВ —еигуба ис (occurring at all depths); 


Depth range 


Component in South 
Africa (m) 
Cosmopolitan 64–1200 
Scattered 2535 
Tropical 110-1200 
Scattered 0-825 
Tropical 730 
Cosmopolitan 9-450 
Tropical 292-2200 
Tropical 425-550 
Endemic 495 
Tropical 200-595 
Endemic 400—900 
Endemic 183-680 
Scattered 495 
Tropical 0—528 
Scattered 100-2740 
Cosmopolitan 24—900 
Tropical 625-900 
Cosmopolitan 0—780 
Cosmopolitan 425—430 
Cosmopolitan 0–900 
Tropical 0—550 
Tropical 0—900 
Endemic 11-550 
Temperate 1610-2200 
Endemic 0—500 
Temperate 111-1207 
Scattered 425—430 
Cosmopolitan 60—920 
Cosmopolitan 70-550 
Scattered 425—430 
Scattered 11-700 
Endemic 440 
Endemic 110-550 
Cosmopolitan 0-430 
Temperate 200—900 
Tropical 775-850 
Scattered 550-900 
Endemic 10-420 
Temperate 347-1200 
Endemic 360—420 
Endemic 137-850 
Scattered 48—440 
Temperate 400-550 
Endemic 360-450 
Scattered 88—900 
Cosmopolitan . 
Scattered 
Tropical 
Temperate 
Endemic 
Total . 


Depth range 
outside South 
- Africa (m) 


0—4400 
109—767 
228—600 

0-400 
200-5290 

0-811 

55-1362 
1019 


5020 


185-550 
0–4243 
745-4970 
0-650 
741 
0-1134 
0-752 
0-730 
1—80 
0-89 
41—109 
550—585 
672-3237 
0-2200 
0-1240 
0-1779 
0-872 
0-752 
183—672 
253-910 
161-1256 
400-672 


183 
20-752 


146-550 


ET —eurythermic (occurring at all temperatures). 


Component 
of depth| 


temperature 


EB/ET 
EB/ET 
EB/ST 
EB/ET 
SB/ST 
EB/ET 
EB/ET 
SB/ST 
SB/ST 
SB/ST 
SB/ST 
EB/ST 
EB/ST 
EB/ET 
EB/ST 
EB/ET 
SB/ST 
EB/ET 
EB/ET 
EB/ET 
EB/ET 
EB/ET 
EB/ET 
EB/ST 
EB/ET 
EB/ST 
SB/ST 
EB/ET 
EB/ET 
EB/ET 
EB/ET 
SB/ST 
EB/ET 
EB/ET 
EB/ST 
SB/ST 
EB/ST 
EB/ET 
SB/ST 
SB/ST 
EB/ST 
EB/ET 
EB/ET 
SB/ST 
EB/ST 
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Kirchenpaueria triangulata (temperate): minimum record Agulhas Bank 111 m, 
minimum east coast record 350 m. 

Sertularella leiocarpa (temperate): minimum record Tristan 183 m, minimum 
east coast record 280 m. 

Zygophylax africana (endemic): minimum east coast record 400 m. 


For the (10) species in this eurybathic/stenothermic category the limiting 
factor is obviously temperature rather than depth. 

The remaining (23) species are truly eurybathic and eurythermic, for they 
can occur in any temperature and at any depth. As might be expected, the 
majority (13) are cosmopolitan or scattered. 

Hedgpeth (1957) suggested that all the deep-sea benthic population will 
eventually prove to be cosmopolitan, but it is clear from this analysis that 
geographically cosmopolitan species are not necessarily eurythermic. 

The data for a selected group of 21 species were examined to see whether 
the depth distribution round the coast bore any relation to changing water 
temperatures. These were the species recorded from a minimum of 10 sectors 
and from depths extending below 100 m. Only 7.of the species so tested showed 
indications of an increasing minimum depth as one passes round the coast from 
west to east and then north; only 5 showed indications of an increasing maximum 
depth (Fig. 7, Table 7). This might be interpreted as an inability in a few species 
to survive in the warmer surface and shallow waters of the east coast. It 1s not 
surprising that none of these species belongs to the tropical component. 

Cladocarpus 18 a characteristic deep-water genus, and 12 of the 13 South 
African species extend down below 100 m, 9 below 200 m, 3 below 500 m and 
7 do not occur in water shallower than 200 m. 


TABLE 7 


The relationship between depth and distribution. 
A. The minimum recorded depth in metres; B. The maximum recorded depth in metres. 


Sectors 
Species Å- Component 
0-5 6-10 11-15 16-20 21-24 25-30 31-35 
A. Antennella quadriaurita — 35 0 9 50 100 — Scattered 
Halecium delicatulum . — — 0 4 27 110 55 Cosmopolitan 
Halopteris tuba  . ' —- — 2o 11 27 70 110  Endemic 
Salacia articulata . У 0 29 0 10 0 18 110 Endemic 
Sertularella flabellum . — — 15 10 27 124 — Endemic 
Sertularella megista . — — 0 10 27 49 110 Endemic 
Symplectoscyphus 
arboriformis . . 0 10 11 11 49 124 — Endemic 
B. Autennella quadriaurita — 40 79 114 210 825 — Scattered 
Salacia articulata . р 0 23 75 110 DI 135 132 Endemic 
Sertularella flabellum . — -— 99 200 9125232 — Endemic 
Sertularella megista . — — 75 200 164 219 347 Endemic 
Symplectoscyphus 


arboriformis . | — 20 35 120 90 420 — Endemic 
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WEST SOUTH EAST 


Salacia articulata HE 
| Sertularella flabellum | 


DEPTH (m) 


Sertularella megista 
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Fig. 7. The distribution according to depth of three species which show tendencies towards 
greater depths in warmer waters. Actual records. 


== 


1 5 10 


ESTUARINE AND BRACK-WATER SPECIES 


Although many hydroids penetrate into the mouths of estuaries, especially 
on rocky substrata, only two species are truly estuarine and have not been found 
in the open sea. These are Bimeria fluminalis, which grows on mangrove roots 
in Richards Bay and St Lucia estuaries, and Hydractinia kaffraria, which is a 
commensal on the shell of Nassa kraussiana and occurs in estuaries from the 
Breede River mouth on the south coast to Durban on the east coast. 

The Limnomedusan, Ostroumovia inkermanica, is known from several 
brack-water lakes on the east coast, the hydroid from Lagoa Poelela, Mozam- 
bique, in a salinity of 8 parts per thousand, both hydroid and medusa from 
Nhlange Lake, Zululand, in 3-4 parts per thousand, and the medusa alone from 
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A 


® lovenella chiquitita 
№ Cladocarpus leloupi 
A Sertularella natalensis 


B 


Corhiza scotiae 


Salacia articulata 


Symplectoscyphus macrogonus Sertularella leiocarpa 


Fig. SA-D. Distribution of six representative endemic species: A. Lovenella chiquitita 
(west coast + False Bay), Cladocarpus leloupi (south coast) and Sertularella natalensis (east 
coast). B. Corhiza scotiae (west + south coast). C. Synthecium hians (south + east coast). 
D. Salacia articulata (west + south + east coast). 

E-F. Distribution of two representative temperate species: E. Symplectoscyphus macrogonus 
(west + south coast). Е. Sertularella leiocarpa (west + south + east coast), also steno- 
thermic. 


NE ÉL «^ • = 
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A D 


Lytocarpus philippinus Dynamena crisioides 


D 


Sertularia turbinata Sertularella arbuscula 


E 


Hebella scandens Amphisbetia operculata 


Fig. 9A-D. Distribution of four representative tropical species from east coast: А. Lytocarpus 
philippinus (to just north of Durban). B. Dynamena crisioides (to East London). C. Sertularia 
turbinata (to Mossel Bay). D. Sertularella arbuscula (to Saldanha Bay). 

E-F. Distribution of two representative cosmopolitan species: E. Hebella scandens (St Helena 
Bay to Mozambique). F. Amphisbetia operculata (Lüderitz to Natal). 


182 ANNALS OF THE SOUTH AFRICAN MUSEUM 
Lake St Lucia North in 10,4-10,8 parts per thousand. 


CONCLUSION 


The composition of the southern African hydroid fauna is summarized in 
Table 8, уһепсе 1 сап Фе seen that there 15 а mixture olvendemiem оса 
temperate and созторо ап species in that order of abundance. 

The presence of a large endemic population, the particular distribution of 
some of the Western Indian Ocean tropical species (p. 169), and the apparent 
proliferation of subspecies in certain genera (p. 173), all point to an active 
evolutionary centre in the South African area. 

It is clear that there has also been a heavy invasion of tropical species from 
the Indo-West-Pacific region, and these species form the major component of 
the fauna of the east coast. 

Regarding the temperate and cosmopolitan species, and considering 


(1) the low relationship of the South African temperate fauna to that of the 
antarctic and subantarctic regions on the one hand, and to that of South 
America and Australasia on the other, 


(ii) the practically certain role of ships in the introduction of at least three 
species out of 251 (1,2%) to South Africa within a period of some 300 years 


(p. 170), 


TABLE 8 


Summary of analysis of geographical components of South African hydroid fauna (from actual 
records, not range). 


West-plus-south East coast: Whole of 
coast: South Africa: 
Sectors 1—23 Sectors 24—34 Sectors 1-34 
Component (171 species) (182 species) (251 species) 


No. Percentage |No. Percentage | No. Percentage 


TROPICAL 
Circumtropical . А 10 5,8 18 9,9 20 8,0 
Indo-West-Pacific . е i al > O5 23 12,6 >39,6 | 24 9,6 >30,7 
W. Indian Ocean . у 16 9,4 31 17,0 33 13,1 
TEMPERATE 
Antitropical . : у 10 5,8 5 257 11 4,4 
Southern . | . 8 4,7 >13,4 5 27 1089 10 4,0 >11,2 
Atlantic . one 5 2:09 2 MI j 2,8 
ENDEMIC 
To one area only . 35 20,5 17 9,3 52 207) 
To the whole of South 38,0 25,8 Bea 
Africa . В 30 1775 30 16,5 30 12,0 
UNCLASSIFIED 


Cosmopolitan 7 22 12,9 28 „ОБЕ 28 Jiu. 
Scattered. . . . | 28 1647” |2 мол NET ae 
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(11) the fact that drifting weed and flotsam has probably performed a similar 
role throughout the ages, 

it is hardly necessary to evoke the Theory of Continental Drift to explain the 

distribution. 


REFERENCES 


ARNAUD, F., ARNAUD, P. M., INTES, A. & ТЕ ГОЕЏЕЕ, P. 1976. Transport d'Invertébrés 
benthiques entre l'Afrique du Sud et Sainte Hélène par les laminaires (Phaeophyceae). 
Bull. Mus. natn. Hist. nat. Paris (3) 384, Écol. gén. 30: 49—55. 

BEunois, J. 1975. Étude écologique et halieutique des fonds de pêche et des especes d'intérét 
commercial (langoustes et poissons) des iles Saint-Paul et Amsterdam (Océan Indien). 
CNFRA 37: 1–91. 

BLANCO, О. M. 1967. Contribucion al conocimiento de los hidrozoarios Argentinos. Reyta 
Mus. La Plata (N.S.) Zool. 9: 243-297. 

BLANCO, O. M. 1968. Nueva contribucion al conocimiento de la fauna marina Hidroide. 
Revta Mus. La Plata (N.S.) Zool. 10: 195-224. 

BLANCO, О. M. 1973. Nuevos plumularidos para aguas Argentinas. Neotropica 19: 73-78. 

BLANCO, O. M. 1974. Adicion a los hidrozoos Argentinos. Neotropica 20: 40-47. 

BLANCO, О. M. & BELLUSCI DE MIRALLES, D. А. 1972a. Nuevos aportes a los campanularidos 
de Argentina. Revta Mus. La Plata (N.S.) Zool. 11: 137-151. 

BLANCO, О. M. & BELLUSCI DE MIRALLES, D. А. 19725. Hidrozoos dela Isla Pedro I. Contrnes 
Inst. antart. argent. 145: 3-43. 

Вв!сс$, J. С. 1974. Marine zoogeography. New York, etc.: McGraw-Hill. 

BUCHANAN, J. В. 1957. The hydroid fauna of the Gold Coast. Revue Zool. Bot. afr. 56: 349-372. 

CALDER, D. R. 1975. Biotic census of Cape Cod Bay: hydroids. Biol. Bull. mar. biol. Lab. 
Woods Hole 149: 287-315. 

CALDER, D. R. 1976. The zonation of hydroids along salinity gradients in South Carolina. 
In: Coelenterate ecology and behaviour, ed. G. O. Mackie: 165-174. New York & London: 
Plenum Press. 

CLARK, А. M. & CoURTMAN-STOCK, J. 1976. The echinoderms of southern Africa. London: 
British Museum. 

СоокЕ, W. J. 1975. Shallow water hydroids from Enewetak Atoll, Marshall Islands. 
Micronesica 11: 85-108. 

CORNELIUS, P. Е. S. 1975a. The hydroid species of Obelia (Coelenterata, Hydrozoa: Campanu- 
lariidae), with notes on the medusa stage. Bull. Br. Mus. nat. Hist. (Zool.) 28: 251—292. 

CORNELIUS, P. F. S. 1975b. A revision of the species of Lafoeidae and Haleciidae (Coelenterata: 
Hydroida) recorded from Britain and nearby seas. Bull. Br. Mus. nat. Hist. (Zool.) 28: 
375-426. 

Dav, J. H. 1967. A monograph on the Polychaeta of southern Africa. London: British Museum. 

Day, J. Н. 1974. The ecology of Morrumbene Estuary, Moçambique. Trans. R. Soc. S. Afr. 
41: 43-97. 

EKMAN, S. 1953. Zoogeography of the sea. London: Sidgwick & Jackson. 

НЕРОРЕТН, J. W. 1957. Marine biogeography. Jn: Treatise on marine ecology and paleo- 
ecology. I. Mem. geol. Soc. Ат. 67: 359-382. 

HuLLEv, P. A. 1972. The origin, interrelationships and distribution of southern African 
Rajidae (Chondrichthyes, Batoidei). Ann. S. Afr. Mus. 60: 1-103. 

MERGNER, H. & WEDLER, E. 1977. Über die Hydroidpolypenfauna des Roten Meeres und 
seiner Ausgänge. Meteor ForschErgebn. (D) 24: 1-32. 

MICHEL, C. 1974. Notes on marine biology studies made in Mauritius. Bull. Maurit. Inst. 
7 (2): 1-284. 

MILLAR, В. Н. 1971. The biology of ascidians. Adv. mar. Biol. 9: 1-100. 

MILLARD, М. A. H. 1952. Observations and experiments on fouling organisms in Table Bay 
harbour, South Africa. Trans. R. Soc. S. Afr. 33: 415-445. 

MILLARD, N. А. Н. 1966. Hydroids of the Vema Seamount. Ann. 5. Afr. Mus. 48: 489-496. 

MILLARD, N. А. Н. 1975. Monograph on the Hydroida of southern Africa. Ann. S. Afr. Mus. 
68: 1—513. 


184 ANNALS OF THE SOUTH AFRICAN MUSEUM 


MILLARD, N. А. H. 1977a. Hydroids from the Kerguelen and Crozet shelves, collected by the 
cruise MD.03 of the Marion- Dufresne. Ann. S. Afr. Mus. 73: 1-47. 

MILLARD, М. А. Н. 1977b. The South African Museum's Meiring Naude cruises. Part 3. 
Hydroida. Ann. S. Afr. Mus. 73: 105-131. 

MILLARD, N. А. Н. & BouILLOoN, J. 1975. Additional hydroids from the Seychelles. Ann. S. Afr. 
Mus. 69: 1-15. 

PENRITH, M. J. 1976. Distribution of shallow water marine fishes around southern Africa. 
Cimbebasia (A) 4: 137-154. 

PENRITH, M.-L. 1970. The distribution of the fishes of the family Clinidae in southern Africa. 
Ann. S. Afr. Mus. 55: 135-150. 

PENRITH, M.-L. & КЕМЗТЕУ, B. F. 1970a. The constitution of the intertidal fauna of rocky 
shores of South West Africa. Part I. — Lüderitzbucht. Cimbebasia (А) 1: 191—239. 

PENRITH, M.-L. & KENSLEY, B. 19705. The constitution of the fauna of rocky intertidal shores 
of South West Africa. Part II. — Rocky Point. Cimbebasia (А) 1: 243-268. 

RALPH, P. M. 1961. New Zealand thecate hydroids. Part V.— The distribution of the New 
Zealand thecate hydroids. Trans. R. Soc. N. Z. (Zool.) 1: 103-111. 

SMITH, J. L. B. 1949. The sea fishes of southern Africa. Cape Town: Central News Agency. 

SMITH, M. M. 1970. Endemism in South African fishes. Jn: Oceanography in South Africa. 
Mimeographed Res. SANCOR Sympos., Durban, No. H3: 1-11. 

STECHOW, Е. 1925. Hydroiden der deutschen Tiefsee-Expedition. Wiss. Ergebn. dt. Tiefsee- 
Exped. ‘Valdivia’ 17: 383-546. 

STEPHENSON, T. A. 1947. The constitution of the intertidal fauna and flora of South Africa. 
Part III. Ann. Natal Mus. 11: 207-324. 

STEPHENSON, T. A. & STEPHENSON, А. 1972. Life between tidemarks on rocky shores. 
San Francisco: W. H. Freeman & Co. 

THIEL, H. 1962. Clavopsella quadranularia nov. spec. (Clavopsellidae nov. fam.), ein neuer 
Hydroidpolyp aus der Ostsee und seine phylogenetische Bedeutung. Z. morph. Ókol. Tiere 
51: 227-260. 

U.S. NAVAL OCEANOGRAPHIC OFFICE. 1967. Monthly charts of mean, minimum, and maximum 
sea surface temperature of the Indian Ocean. Spec. Publ. nav. oceanogr. Off., Washington 
99: 1–48. 

WATSON, J. E. 1975. Hydroids of Bruny Island, southern Tasmania. Trans. R. Soc. S. Aust. 
99: 157-176. 


185 


THE GEOGRAPHICAL DISTRIBUTION OF SOUTHERN AFRICAN HYDROIDS 


AN *(PA) оє/тє :(рл) 08/08 :T€YeN. HO `61/ӮЕ :Човәд uo 'snueuuoq 


3565 РЕбСН 
1687 Н MNOT “AV 02 *ze/Lc : eueMpos ЈО ynos 
6I/vc :Ч2еэ4 uo ‘зпившлэН 
SIID “OD SIN ‘Поз ! pc/ve : Aeg sapos 
L687 666 Н AN :(рл) o£/0c :18}8N HO "^noT ‘A "V ‘оо :(5) ze/Lc :3394 вивмроб 
СРЕ Н аи *(PA) 05/08 :1838N ЗО 


U103)0q19]UIAA "^w O 15n]470npéuopaq 


6961 '0OLGT H | snpfjonpo4n) pue snjojoauy зпапујирор uo :9c/ec 45) 15/68 :odeo udeiseq 


Сб Н CW *(P^) 0g/0c :EeN ЗО 


€ 


ои WYS 


олрпрх apniiduo] —Я[әрту0у — $ Suipnjout “оор &]1]pooT 


198] 'SxoutH ши/јәнәу `H 

8561 ‘PIEN aponui ^H 

8881 'ueunpy шишојоудр `H 

9/8] ‘NYIN uwnnvoyep `H 

(8681 'uojsuqo[) пиргд штогјрн 
зерпзојен 

(9981 се у) z/2jn21428 0140108215 
зерш повашељ 


9161 ‘Use AA 122404 soap 
оероривад 
(761 ‘MOYDI}S) 055042 124400) 
oeprijriureanog 
5912245 pup «(јпшрот 


"Uu! 4-000 [ —* <u 666 0) 00$ — p^ 


ЦТ 66h 0} 007—P ‘ш 66Т 93 001—рш ш 6601 [—S :[e1oni—[:supdeqq ^e MIN ‘арирмМ Зима! WOIJ— AW “BY фпос 10у рлозол мэи— „ 


(этепб$ орпизиој/зријцеј теплей oy} шолу элоуэа рорлозал иәәд JOU JAVY Kou JI , Mou, s? uox) эле spiooos 'q'N) NVODLIV HLNOS 


6Р61 “1661 Н SjuounsoAug ие, [JOO *uejsi , : pue[sp 9jeSunusrN 
8767 Н SjuounsoAug ULISHI ‘о? :рәдрәлр “рџвј5ј 4Ч8пог) 
0661 H SjuounsoAug uejsr1], ‘оо f puej[s] s[eSunusiN 
216 H кән ‘У ‘а [O9 0181090) ynog 
£901 H Којршагу *w 'f ‘Поз :3unoureeg ешод 


9,6] чофтод ‘г Aq ponruqns :1е955е8ерей еә, 


"си WFS рор &]Ji]U20'T 


6061 ‘YNY n14npiaponb рјјгиигјир 

2881 ‘Oleg ојпалра ошипја тигуаорјд y 
оерилејпшпја 

6181 'ex1e[) niDjuapiq 91240 
зерплејпивашео) 

(0281 Зшшој4) в5ошир рәојот 

(6181 MLO) шпррллог шипа 
эвриэоуе T 


(£061 *uosxorg) ошиш тагрив105 
оврплорик [ос 


5912245 рир «шр 


(&1unoo əy} эргззпо рарлозол ѕәтоәйѕ пиво у unos) NOIAAOA 


"Joded sty} ur ројелодлозит pue (9//61 ‘01/61 161) решу Jo uoneorqnd əy} oours оупе әу) Аа pognuopr зрлозол proypAu маи Jo 1571 


І XiaNadd у 


ANNALS OF THE SOUTH AFRICAN MUSEUM 


186 


I£6C Н 
6067 Н 
6066 Н 
968¢ H 


cssc H 
1666 H 
8887 H 
£06c H 
868c H 
v06c H 


68 H 


LC6C %68с Н 


086 H 
Vv6c H 


Ov6c Н 
1861 Н 
6c6c H 
8861 H 
тубе ‘9861 Н 


ои WYS 


CW :(рл) 0€/0€ :1832М ЗО 
мола "V ‘оо :(р) ce/Lc : euewpos Jo unos 
^noT ‘З "V jo?» (р) ze/Lc : euempos Jo unos 

MNO'T "FY "V Поз *(S) ce/Lc :j99] виемроб 
^noT `9 ~ ‘о? *(S) ce/Lc :Jooy вивмроб 


MNOT 'q "V ‘оо :(р) ZE/LZ : вчемроѕЅ Jo ymos 
CW *(P^) 0£/1€ ПЕЈЕМ ВО 
6I/pe : Aeg pJojueis 
мпот ‘Я "V Поз ($) ce/Lc :Joevt вчемроб 
MNOT “YW ‘о? :(S) ze/Lz :Joow виемро$ 
MNOT ‘Я ~ ‘оо :(р TE/LT : €ue^pos Jo unos 
MNOT ‘Я "V Поз *(S) ce/Lc :Јәәҹ вивмроб 
MNOT '3 "V Поз *(D) ce/Lc : €ue^pos Jo ymos 
итозпиј чорчо] 1524 
Аа ponmnuqns :gz/ce :uopuoT seg 'мпот ^q "V ‘оо *(D ze/Lc :1utoq Jossof 


6I/v€ :uo»eoq uo “пиешләнң 
65 :Човәад uo 'snueuuopg 
ЗээЧ$т BIg чл "о? 

($) LI/pe :UMOL ede) YO mnog 3 У ‘оо (5) ce/Lc ‘Jory euempos 


CW *(P^) 0£/0€ :I€€N ВО 

CW *(P^) 0£/0€ :]€9*N. HO 

CW ‘(PA) 0£/T€ *(P^) 0$/0$ :[€€N. HO 

MNOT ‘Я V Поз *(S) 55/15 :Jo?w еиемроб 

CW :(PA) 0£€/1€ :[€9€N. HO 

(p-pui) 91/р6 :u^o ede) YO 

CW ·(ра) 0€/0€ :1838N JO 

(€) 91/55 : чмо, завео НО 

CW *(P^) O€/0€ :]€3€N. HO '(p-pur) 91/7 :чмој ede) YO 


a4pnbs грпизиој — Я [apniup] — $ 3uipnjoul “взор «10207 


(рэпициоэ) | xiaNadd у 


(LL8] "чешту) 
пладлоцашю пуа« 25012 ој аш «о 
8561 ‘PIEN рзиој "S 
роб! *A[ouJoq p 070/75) "S 
(9191 '"хполпоше у) ѕирџѕтр pi4D]n14ag 
1061 ‘перлен ваивилапраш "wu cS 
8661 
“рлеу 221472unusp рәирлләпрәш ^S 
(8881 ‘че У) 20402012] `S 
(1981 “әшн) smaaofisnf `S 
(9991 ‘чешұ) рируатр vjj24v]n1428 
(9911 “ѕеед) 020/т21340 012005 
LOGI “РлеШя 2и1120/2041ә `q 
(2681 “ѕпЯ) 51/0181р visoydiq 
(6181 tuosduiou L) numum y 


(УЗЗТ 'o[eg) 12401s2]dpui vijaqsiydup 
зерплејпј196 

(95/1 ‘SNILUUrT) njnjn21u28 `0) 

(QSL ‘зпэвиигТ) вшолоцор ругдо 


(061 *puetrg) 14274042 014) 
oeprrie[nugdure;) 

8161 ‘Pg 2250415 `7 

€c6] ‘MODIS рироајр хрј«у4о8А 7 

(0281 "Зипшоја) оѕошпр p20fvT 

(9981 'зтед) suapuvos рјјодон 


(6191 ‘эле шпјралаг wunjlali4 
(9991 ‘UBWITY) 2/021554ав рјјолрјоја« 42) 


(2761 ‘SIAICL) члојпвирјога ‘р 

(9991 'ueui[[V) 51182155042 "V „ 

(1191 ‘чещру) vj42fu02 тарјоја«лор 
эерюоуе] 


sai2ads pup пиву] 


187 


THE GEOGRAPHICAL DISTRIBUTION OF SOUTHERN AFRICAN HYDROIDS 


L887 Н 
0687 H 


1066 H 
6887 H 


OSLT ‘9067 H 


60€ H 
9887 H 


v88C H 
ce6c H 


S887 H 


1067 H 
CY6C H 


‘ou WYS 


MNOT ‘A "V 002 :($) TE/LT : Joey виемроб 
MNO'T "Я ^V ‘02 ($) с/с :вивмроб jo unos 
MNOT ‘Я ^V ‘Поз :(5) ce/Lc :}2э4 еиемроѕ 
MNOT а ‘У "joo ($) ce/Lc :ј99 2 вивмроб 
^nO'] "Я "y ‘Поз ($) ce/Lc :ј99 8 вчемроб 


(S) v1/9c :&eg ZIPI левом “MNO ‘Я ^V ‘оо (р) ce/Lc : euempos Jo ymos 
AnOT “AW To? ($) ZE/LZ : JPO вивмро$ 

(р) 9Z/EE :xueg seynsy 

MNOT ‘Я ^V Поз :(5) ce/Lc :ј99 s вивмроб 


MNOT а "V ‘оо :(5) TE/LT :ј99 3 eueMpos 
^. АИ *(P^) 0£/0€ :[€9€N НО 


MNOT °З "V "I0? :(5) ce/Lc :Јәәҹ еиемроб 
мпот "d ^V ‘1109 ($) TE/LZ :Jo93 еиемро$ 
CW :(рл) 0€/0£ :1832М ВО 
MNOT ‘Я "V [109 с/с :виемроб Jo qnos 
6I/r£ :quo?oq uo ‘зпившлэн 
мпот а у 100 :ce/Lc : eue^pog Jo unos 


Којзио У 'g о? :($) pI /EzZ :лподлен quorwpues 


a4pnbs apnyisuo] — Я јгрпшиј — S Suipn]out ‘дор «щрәот 


(penunuoo) | xiaNadd у 


(9181 *xnounouire'T) 
sSnsonxay/ snsonxay snd.D20221| J, 
(£88] ‘че у) siqpanuu воэщоно«А 
(95/1 092007) 2225125 ‘Ч 
C881 "Seg 2//2/2]па а 
([УЗТ *uo1sugof) опбудо ‘d 

9181 
‘Jonedusyoairy 51702117 рІлојпшпуд 


(9591 Арелозуј) ғнәрмррпр `W 
9561 ‘Ре 55игјрјри spydavjsouopy 
(2681 ^[sng) 5лә2гиә0уа ‘T 


(9181 
*y[o1euie T) snsojuauimpyf sndap2014T 


(€I6I *puegig) рудлошаоа si421d0]p H 
(8961 "Ре 
шпооизу гјпрошорлв штвириш«о) 
(7761 'stA1e[f) ррогушјтш орг 
1161 ‘PIEN szsuajpjpu sndavoopu]) 
(16/1 *ur[puro)) ргморипэәѕ ^y 
6061 YNY nj14npiappnb рјјгиигјир 
2891 ‘eg о/палра ‘а ‘у 
(4581 
‘SIES W) ршојоулр ршпја тлигуадорј spy 
зоерилејпшпја 


5912245 pup «ширу 


| 


ANNALS OF THE SOUTH AFRICAN MUSEUM 


188 


PS 2&8 ch 2S OS 


x 


u$ D pA p pu s 
H.Iddd 


| 


x 
х 
X 
X 
X 


XS 2$ 0$ 28 D$ 2$ 2$ 2$ 


OS oS 24 26 2& 28 2$ 2$ 


NESSUN ~ 
Ee coe 


РЕ EE СЕ TE OF 6T ЗС LT 9T ST HT 


X X X X x 


LO OA OS 2$ 26 28 2$ 
x 
x 


£c СС IC OC 61 8T LI 91 ST 
SHO.LOHS 


X 


VIEL Cl № 6 ЗЕЕ ic 


ова AA Pug 
; [e91dor], 


35202 SHM 
:oruopugq 


'O'PUrT M 
; [£91do1 ], 


u?jrodouiso?) 


ролојјеое 


иещоаошѕод 


jestdonnue 
:әјвләашәр 


"DO PUT M 
: [£91d o1], 


ueyjodowsop 


pa1oneog 


peeves 


рэ1э33е2$ 


“d'M PUT 
: [eordoI L 


jseoo q-4- S 
готшорид 


"ЗОГРИЧГА 
:јеотдолт 
рэ1э33е5$ 

(2310401505 


ЗОРЧГМ 
: [£91d o1], 


ASODHLIVO 


"5202 1529/ 1105 991 рие 15202 YINOS/}SOM IY} u334]9q sorrepunoq әу) эзеэтрат SOUT] [911194 991, 
'Sjoofqo SuNeoy ло sny sdiys—ys ful 000 | 1940—2 ‘ш 666 01006 —ра ‘ш ббр 0100c—P ‘ш 661 01001 —zi4 ‘ш 66 0} 1—5 :[e1onm—/ :su1doqq 
"І 210314 995 510]225 JO (011504 10,7 "eor y UIOYINOS JO 15202 oq) PUNOI иоциата$тр ло pue soroods Jo ISIT 


Z XIaNaddy 


ST6I 
*o|epueuuy зприпипу DI42VUgf 


996] PIENIN $u232]2 nuo4o2iq 


9061 ‘UIIE M 515иа1и (A auduooudsp 


і (1641 


6061 
“опу олаттартр ojjauuajup 


(8611 
*sno?uurT) 210;n242do рподецашр 


(6L81 
*uosduiou) buruu вподяцашу 


(7881 
*o[egn) 12ио15а]Арш впадущашу 


(8821 "snoeuurq) 
pnwun]d оши]А viuaydovj3 y 


C88] 
*e[eg ојпадра рошпја тиәуӣорёју 


(4681 ‘SIES И) 
ошо10ц21р ршпја рлигцаорјвр 


1181 
*ugu[[V 03011402210] v1u2udovjap 


9191 хполпошеј 
puissa4dno viuaydovjap 


996] ‘PIEN 2u2214fp рәлопрәр 
(Cc61 


` fSIAIe() 510] пбдир1024 DiupjJoid442p 


(8881 
"са ту) 5102155042 рарјојаваор 


(LL8T 
дес у) 2142/и02.0140] 014442) 


(1061 *erpoir) 
DIDUIZIDUIAaD] D14DU1J21QV 


AWVN 


n Nae ae 


189 


THE GEOGRAPHICAL DISTRIBUTION OF SOUTHERN AFRICAN HYDROIDS 


15202 Я-+$ (2181 'лопеаиоцолт У) 
X X x X X X X X X X :опшорид 5150и81] sndap20pv]2 
15202 S 
X X X X X X X X | :эпиэри Z967 ‘PILIIN 1апојој snd4p20pv].) 
35002 Я 9961 
X x :oruopugq *HOOAJ9A Sniput snd4020pU].) 
'9O'PUL'AA (1161 
X X X :;[e21d04 T, *^Ou291S) yop snd4p20pp]^) 
| [25140413 
x X X DE хх -WNO 1061 ‘эле зншоляр упалозоро] 
15905 5 SL6I 
X x :опшорид “рлеу $20pi1d240 snd4poopu]?) 
X хх готшорид 29 могу 1142q04 0140јпирашрэ 
| 15802 S+ M S61 “лепу 
x x х |х ;omuopud $ MOD и21224 viavjnuvduiny 
"ЗОГригм 1561 
X X X x 2$ 2€ Ж X X X X x | :[e»rdou , “реу 45up840u4 D14D]nupdum;) 
9961 ‘PILEN 
X X X X X X RIO X X 2$ 2$ 24 гопшорид pda4popunup] 01а0јпирашрр)) 
THE ‘ALAO LN 
SS OS 3$ X PS X X X XxX X хх uvejr[odouirso;) развоји! Di4p]nupdwm;) 
x x X uej[jodouiso?) ‘апеплен) s;0u242 рарјпирашро p 
onuepy 1281 ‘syoury 
X х | Xx гојелодшо L D42f1]022]D2 рарјпирашро 
"Led M PUI £c6I 
x OX X X ;[e91doa L "моцоојб DUD214fD рларјпирашро 
МР РРА Чо 
x x :[eotdory, OI6I ‘IONA 2151810 0112210) 
"Seq* ЛА PUI (806] “Wore AA) 
X хх : [£21dO1 L ројпирашоз раоцашрјр) 
"oed" M PUI (6881 'ueuy) 
X ;[eotdo1], 401042dUt SnijIupt422012UDAg 
15805 5 2761 'ujouropef 
x X гопшорид грпагитош 01]]14и108поя 
X X x poone»g ритаојорш руџпашовпон 
15200 $ 


x x - гопџорид 6161 "чоллед Dp1314 21121 


ANNALS OF THE SOUTH AFRICAN MUSEUM 


190 


X 
x 
x 
X 
x 
x 
x 
x 
x 
x 


x 
x 
x 


x 
x 
x 
x 
х 
X 
X 


X 
| 
х 
х x | х 
xX 
x 
x x 


x SS || х x BS XS ES e$ eS 9$ oS ио 09 2S 2$ OS 2% 


EXE. m uL 
ys bD pa p рше ]} | YE tc TE ТЕ OE 6c 8c LT 9c ST pT ec се IT OT 61781 21191 St 
налаза S3IO.LOdS 


PI eL cre ОГ 678 ОС ЗЕТЕ ac 


(ponunuoo») z XIaNadd у 


| 


15200 SHM 
:отшорид 


15909 $ AA 
:orum pug 


35902 J+S 
:опиэриЯ 


35202 S 
:orum pug 


15202 S 
готшорид 


ролојјеос 


15202 S 
iorum pug 


ЗО'РЧГМ 
:језтаолт, 


рэ1233е2$ 


9230404150) 


[292140413 
-wna 


»puepv 
:ојелодшој, 


15202 q-- S 
гопшорид 


uejr[odouirso?) 


35602 S 
гопшорид 


15202 Я 
гопшзрид 


(1061 '*erqoirqp) 2511055 0214409 
2961 PIEN pbsouubd 1214405) 


8961 ‘PIEN 2425u2]4014 214405) 
2961 ‘PIENIN 950211124 0214402) 


6161 ‘№029]5 14244DA 91415 


(0161 "чадочивл) 515и2јпра ви] 


(£761 ‘MOYSIIS) рхоррара руб о 


161 'uojmog 
3 PIEN VYN] DHAID 


(s£61 *dnoje T) гјошјешшпу 2115 
(L9LT 
*snoeuurT) вомаврцаяшоц ви] 


(роб! PIEI) 14214248 20412 


(6661 ‘рхеннио Siow vj[2sdoap] 5) 


SLGT РАВНИ 
отојпорјиг пути DIUII2DAU] ) 


1181 ‘YOY 250220џ audsoz0pv] D 


5661 
‘MOYDIG авмарра палрэорь] D 


SL6I 
“рлеу Shuson гпалрдорујђ 


ралојјезе 


6191 PAIJO suo: sndav2opo| э 


35202 4 +5 
готшарид 


15200 S 
:эпиэриЯ 


35202 Я 
гопшорид 


ЗОРЧГМ 
:теотаолј 


АМООЗЈУО 


9961 
‘JIOOAIDA, SUSONUIS SHdAvDIOpd]D 
SL6] ‘PIEN зомра sndivzopv]) 


1161 
‘PIEN $15нарари sindap2o0pp]2) 


9961 


*100A12A оррарутш 5палрооррјђ) 


ЗИУМ 


191 


THE GEOGRAPHICAL DISTRIBUTION OF SOUTHERN AFRICAN HYDROIDS 


X X 


X 
| X 


X 
x 


X 
X 
xo x 
x A x 
ECTS x HEC X x x 
ох x xX xX x 
xe! x x x X X 
xE X 
X X x x 
хх (X Хх 
невя 5 
NX 
E x x 
x 
x x 
x 
ax x x xX 
x X x 
E x x 
x 


ролојјеос 


"DOPU AM 
:JeordoIL 


968] 'лоргу 240/102 штариори] 


806I 
*USJIC AA шпапдир штаригрпт 


ЗО’РУГМА 
: [£9 1d o1 [, 


ЗОТРЧГМ 
: [£91d O11 T, 


тео1дол 
-wnan 


ова M PUI 
:JeardoIL 


[22140.43 
-Wn 


2161 *uojmnog 2 
PIEJ N $75421HDA114D рђорипшва 
(8061 *uoxieAA) 224124 рано] 4012 


(9821 'торџвјоб 
% SUJ) вилиорларойЬ онашри а 


9181 
*xnounouieT 2прудо ригшриха 


УС8Т 
*xnounouleTT 52р1015142 риогшриха 


(23104901505 


8581 
‘АрелЭэИ 2u1014400 риогшрикат 


"ОГРиГА 1061 
X : [£91d O1], "раја 21/220/3p4121 р1ѕрцатт 
La _— лежао 
пел, УСбТ ‘PILIN 1214021 vispydiq 
[2214013 
-Umo (2581 па) s1/01181p visoydiq 
15202 J +S 6261 
X XXX X X гопшорич *MOYIOIS #712202 UNIpDjIOA тла 
»nuepv 
X X X :гојелодшоТ, (9691 'лорјту) z142fuoo 2ucao2iq 
O'PULA (0261 
:теотдолј — "шоцлорер) 2101иор1д рогуига 
“DO PUT M 
;[eordoua, (6661 ‘PARIINAD 25570 S120149 
(8881 
X ролозјеое *ugui[[ V) 2jDu1122d раарјојака5) 
(888I 
x реледеоб — 'ueui[IV) 20215 (др 0112401011449 
ФОГРИГА (Z881 
|x :;[?eordou, JEg) DWOJSOYIUDID 022111491047) 
uvji[odouiso;) PLLI ‘PULO vyIsnd 24407) 
"ed" AA PUT (1911 'snoeuurT) 
:теотдолј, шпогорара штариоралођ 
15900 
ATSA 
X X X X X X :oluepug ($561 ‘MOYIIIS) 20141рүра 0214409 


ANNALS OF THE SOUTH AFRICAN MUSEUM 


19» 


ова AA'PUT (8961 ‘Рае 


хх 1122101], шпѕ0и81] `8 штвириш«к 
“ed АУРШ (6061 "шточаорер) 
х х Е ; [еэтАолТ, 2]HD21]12048 `8 штвириш«) 
O PUTA (1061 
x :[e9rd O1], spreng) 1872]42f wnisuouudy 
15202 S (2961 
хх :эциэриЯ ‹ріецтуү) 2421428x2 штзириш«о) 
(9181 ‘хполпоше7) 
хх x ролојјеоб 4n]Dno4D unisuouudy 
(0681 "зопие реј) 
x payes пиршүо шпвиришќо 
15202 Я (8861 
x гопшорид = 'pie[m]Ap шпироајр штзириш«о 
Teoidonnue (6581 
X х х :ојелод шој, *ueui[[V) 14240] D2D4«110u07) 
ЗОРЧГМ 
X x х Иеотаолт, (561 ‘зтллер ni002111]ni окиго 
| 15202 
: HTST^M 
x x L X 2€ 32€ K K x хх гопџорид 9881 смешу упину рог 
ЭО PUT M 
x x 11201401], (LOGI “Ріет9) 521421 24100) 
O'PuULTM 
x :;[e»rdou (1061 ‘рлешя) 2722dsuoo обро) 
'9OPULAA 
x :[e»rdou], (€Z6] ‘MOYII1G) 055042 0124490 
X X XX Е. хх хх wewpodowso) (6081 99:90) шире umoja 
uloginos (061 
х х гојелодшојт, “апердлен) шпополојир шицай- 
25200 AA | 
x :omuepud SLET “геп 12142714 шимриариЯ 
x x хх ueyjodowsop *snoeuurT) шнеошра штаригрпт 
оперу 1661 ‘PIVA 
x :әјеләашәј, әруѕимо550у2још штаригрит 
x x x xX | xX гопшорид “рлеу шппртор штаригрпа 
jeordon 
x x -WNO 2881 JIVO шигиаво штаригрпл 
45 D pA p pu s pE E£ TE IE OE 6T 80 LT OT севрс | £C се Ice Oc GL 8T LIE ЭРЕНИ ТЕГО ЗЕ оо ЕТ 


налаза S3IO.LOJS ASODHIVO ЗИУМ 


(penunuoo) с xiaNadd y 


195 


THE GEOGRAPHICAL DISTRIBUTION OF SOUTHERN AFRICAN HYDROIDS 


x 
x 
X 


X 


x 
x 
x 
x 


25. 2€ 2% 2& ххх 


X 


x 
x 
x 
X 


x 
X 
х 
x 
X 
X 


х 
X 
| 


x x 
х хех X 
хх 
Ke OS 
a 2 
m x 
Am ES 


X 
x 
x 
x 
x 


x 


oS 2$ 2% 28 2& 2$ MH 2$ O 


PS OS 24 2 24 2% 2$ 2$ 


X 
X 
X 


м 2$ < 


х 


x 


ere 


x 
x 


x 
x 
x 
x 
x 
x 


X 


X 


25 2% 2$ 2X 2$ 2$ 2$ 3$ 


06 2$ 2$ 2$ 2& 2€ 2€ К 


X xX X X X 


x 


x 


X 


x 


x 


x 


x 


"SO'PUI'AA 
:[e9rdoua], 


ие) [0401505 


onuepy 
:ојелодшој, 


"DO PUT M 
:[eordoa, 


15202 Я 
:гішәрия 


35202 5+5 
:әішәрия 


15802 Я 
:отшорид 


15900 SHM 
:гішәрия 


"Sed" AA'PUT 
; [£91do1], 


ЗОРЧГМ 
: [e9rd o1], 


15202 4+5 
готшорид 


[2914013 
-шполо 


uejr[odouirso?) 


uejr[odouiso?) 


релојјвзе 
15902 Я 
:әшәрия 

utjr[odouirso?) 


[22140413 
-шп2по 


35202 
УРА 
:эппэри 
92) 10401150) 


uejr[odouiso?) 


12214013 
-Wn 


‘PIEN 212874402 mut 

(8881 'ereg) suapuvos vyaqay 

(6681 'Sxourg) ојпалра vjjaqay 

1561 “рлеу xoanf опгагн 

(6061 *uoxie AA) SuDyodsip vjl2q2H 
(9L8I 


*ienedueqo1rw) 24171 s1421d0]pH 


с161 ‘Рети 21241504 $1421d0]pH 


SL6I "РЕШИ 
рјомјаиозорпоса si421do]Jp Hg 


(2161 
*pae[rrg) vyduowdjod si421doppH 


(9181 
хполпошет) 250иџи]8 s1421do]pH 


2961 
‘PIRIN 2424112128 s1421do]pH. 


(0281 
*ssnyp[o£y) 2у21251р 2ј4раодојрн 


1981 'sxourg u"nj[2uaj штогјон 


1981 ‘URULION 2715528 wn122]DH 


(0681 
‘QUINOG) модомирј wn122]DH 
8661 ‘PIEN 2рорци! штогјон 


(8841 
*sno?uurT) шпшогјру штогјон 


6261 
‘preg wnajaudssdp wnio H 
8881 


*ueul[[V шпшојоцлр штогјон 


9181 ‘Аэ3Ч8п0Э 
шпүпјоәцәр штогјон 


(8281 ‘UOIsUYyOL) пирга штогјрн 


(25681 ^Isng) сиру wnisunuudy 


ANNALS OF THE SOUTH AFRICAN MUSEUM 


194 


| s р ра 


X X X X 


нгаза 


X 


p pu s 


Py ve tb ct 154086 С Ec 9c се ресе се ПЕ OCHGI SI AB ТВТ Ут ci ch IL Ol 6 8 д о СО жуте с 


5МОЈ095 


(penunuo») © xiaNadad у 


ролојјезе 
uloujnos 
:ојелод шо T, 

ролојјеое 


15902 Я 
гопшорид 


јеотаол 
ши) 


35202 Я 
:эпиэриЯ 
po1onveog 


"Seq" MA PUI 
:тезтдолт, 


15802 
ST STA 
:эпиэриЯ 


129140. 
-шп2по 


15202 
A+S+M 
:эпиэриЯ 


15902 Я+$ 
:гәгшәрия 


15202 SHM 
:опџорид 


'O'PUTA 
: [£91d O1 J, 


15902 Я 
гопшорид 


15002 $ 
гопшорид 
ролојјезе 
ролојјеое 


uloujnos 
гојелод шој, 


[2914013 
-wuna 


АМООЧЈУО 


6061 ‘AUNA ојшаоцјига огојрт 


(0661 *uono]) 
рројпдира] рллопо4иэциу 


(85/1 'snoeuurT) 
вии piaonpduou2aty 


(8661 “Раер) 
$14D]n32441 DlAanDdUuIYyIALY 


(9181 
"хполпошет) 115144 рирјотру 


ФЕбТ 'uoprmog 2» pier 
suu4ofipodus иолриоролр«н 


(Р161 
‘1э$е1,Т) 51112048 иолригролр«н 


(0061 
*sIAJef) 142u1p4p8 иолригролрен 


(6661 'prenmw) 
Didoonu402 uo4puopoaptg 


(1061 SPNA) 
suu40ftulopo uo4puopoapA]g 


1261 
‘MOYIAG риромјр ојјолодолран 
9161 'uo1i1eAA 122409 sdylyoupay 


6161 
‘PIEN ругтапелрш типораркн 


$661 
‘ple рирадру пипорарсн 


6661 
‘PILIN $242301p липовар(Н 


1561 
‘PIEJ 242ft]pupo типораркн 


6661 
‘ртейтиг 211451112 тлипорар«н 


(2061 ‘SUMOIG) хязлин иорозод«н 


(888I 
децу) pdapb2oung2o pj[Joss2u1H 


(8881 ‘әе9) vonpuito pjJossoutH 


ЯИУМ 


19» 


х X 
х x 
x 
X 
х X 
х 
x 
х 


THE GEOGRAPHICAL DISTRIBUTION OF SOUTHERN AFRICAN HYDROIDS 


X 
X 
X 
X 
X 


X 


X 
X 
X 
X 
X 


2S 2$ 2$ 28 2$ 


X 
X 
X 
X 


X 
X 
X 
X 
X 
X 
X 


X 
х 


X 
X 
X 
x 
X 
X 
x 
x 


X 
X 
X X 
X 


X 
X 
X 
X 
X 
X 


X 
X 
X 


A Ae X X X 
X X 0 06 06 6 0 
X X 

X 
x 
х X х 2€ 2$ 28 


X 
X 
X 
X 


x 
x 
x 
x 


2€ 28 2$ 2$ 2$ 2€ 2€ 2$ X 


X 
X 
X 


X X P O 


08] 10400150) 


ueji[odourso?) 


uvjrodourso;) 


po1ojjeog 


ulougjnos 
IJL 1oduio L 


јеотдаолдпив 
:әјрләашәј, 
ролојјеое 


15902 AA 
:отшорид 


15902 SHMA 
:отшорид 


[2214043 
-Wn 


15902 J+S 
:эпиэриЯ 


15900 Я+$ 
:оэпиэриЯ 


15902 S 
гопшорид 


0211040101505 


рэ1э33е2$ 


"oed" PUI 
;[eordoa, 


теота oa? 
-шпәпо 


ОВА АУРЧ 
:теотаолт, 


15900 S+ М 
:эпиэриЯ 


'O0'PUTAA 
:јеотаол], 


ролојјеое 


utji[odouiso?) 


(SLI 
*snoeuurT) 2JDIn21423 01240) 


(8611 
*snotuurT) гшојоцлр 211290 


61,81 “әҗер оттиоргд 211290 


9181 
‘хполпоше] рѕошоа DISO149149N. 


(1581 
JSN) оооорош« «о D1s52142142NI 


УТбТ ‘eq 0/01/12 D1S52]42142N. 


р (8611 
sno?uurT) 2шиигјир D1$2149142N 


9961 
брлејртуиј отојпорјио vjou10144]A 


Orel 
*uojuv]A 515и2а 02 pjou10144]Ar 


(8581 "Арелогу) 
ѕиәр1аррпр sDu22D1SOuOJAT 


Г 8561 
PIEN $2542]DjDu ѕруәәрјѕоиоуү 


8661 
“рлеу 124и5/ spi22D1S0uoJA 


9961 ‘PIEN хоити 2ouca402040]A 


(1281 ‘равитео 
$ AONQD) орипјол v1422poJq 


(p98I 
‘URULION) 2P1d0onu402 риолору 


(2681 
*isng) snəsrusoyd $nd4D2014T 


(2481 *1oneduoqparx) 
snuiddyiyd sndapoo14T 


(9181 5jo1eureT) 
5п50јиошрју sndapooj«T 


LS6I 
“рлеу рии руоигаот 


SL6I 
«реу 224214248 D14D]oour] 


(€Z8I 
‹Зишәү) DUOJIO рарџаруопот 


(0281 Ззшшоја) рѕошпр ргојрт 


ANNALS OF THE SOUTH AFRICAN MUSEUM 


196 


X 


ugs о ра p pu 


налаза 


X 
X 
X 


X 
X 
X 
X 
X 
X 
X 


X 
X 
X 


pE EE TE TE OE 6T 8T LT 9T ST PTj ET cC ТС OT 6I 8I ZI 9I SI 
S31O.LOMS 


(penunuo») < XIGNaddV 


ролојјезе 
15202 

IFSMA 
:oruəpug 


"DOPU МА 
еотаолт, 


ролојјезе 


релојјезб 


ЗОТРЧГМ 
пеотдолт, 


“ed M PUI 
: [e2rd o1], 


[2214021 
-Wn 


jeordoIrygue 
гојелодшој 
uv?jrpodouirso?) 
po1oye»g 


"Ed AV PUI 
;[e9tdou], 


тезтаозцие 
:ојелод шој, 


15202 *Я 
гопџшорид 
ролојјезе 


pesidoijue 
:ојелодшој, 


35202 Я 
:эпиэриЯ 


тезтаозпие 
:9je1oduio T, 


тезтаоцие 
:ојелодшо L 


"SO PUT M 
:[e91d O1], 


УГ ЕТ СГ Г 6 8 L 9S qua toc c 


AWOOALVO 


(2061 fA9110.L) Sapiowsap 012008 


(9921 ‘sel[ed) vivjn2140 0120]05 


(1061 tuo1ieAA) 
unjsnqo4 шпі8руло2 цу 


6061 *uooig шпрпи ио128021М 


(2881 
*ueui[[V) гутдарапи рогутоиока 


7761 'stA1e[f 1u15pA piappmunjq- 


6161 
MOYSIG 1u2440M рілрјишп т 


£68I 
сәд 8244020121415 РАОЈПШИЈЕ 


981 ‘eg »sojnuids piappuun]q 


(8541 
*sno?uurT) 2225125 ати 


29891 ‘Jeg jjauojnd piupjmunjq 


2161 *uojmog % 
pIe N aeino«uuead омотита 


(181 
*uojsuuo[) 2пбудо p1iopnunjq 


SL6I 
“реи! 2221quupssoi рарјпшија 


9881 
пошту 242/14280] viappun]q 


948] ‘Ionedusys11y 
5упроцу piapnpnuniq 


L96I 
‘PIE типпадиојир рарпшија 


(8981 'sxpurg) олаат ооо 


(9181 (xnonouue'T) 
xojdwuis snyddospivg 


(C61 'siA1e[) VAOU pjjapppasQ 


dHWVN 


197 


THE GEOGRAPHICAL DISTRIBUTION OF SOUTHERN AFRICAN HYDROIDS 


3S хх 2&8 2 2$ 2& 2$ | 2x 


X 
X 
x 
x 
x 
x 
x 


x 
x 
x 
x 
x 
x 
x 
x 
X 
x 


хх 2 206 06 126 
X 2S 2$ OS 
2& 25 DEUS X XS || 28 


2&4 2$ 2S 2$ e$ 2 Z$ 2& |8 


< 2$ 24 ZS 2$ 2$ 2$ L QD. QE e$ 2$ 


x 
x 
X X 
x 
x 
x x 
x x 
| | 


х хх x 


x 


x 
X 
x 
x 
x 


x 
X 
x 
| 
x 
x 
x 
x 
x 
x 
x 


x 
x 
x 
X 
X 
X 
X 
X 
х 


хх X 


X 


X 
X 
X 
X 


15202 
A+S+M 


:эпиэриЯ 
po1oneog 


15202 q4-S 
:эциэриЯ 


uloujnos 
:ојелодшој, 


15909 S J- AA 
:опшорид 


15203 S 
:опшорич 
ролојјезе 
15202 
A+S+M 


:9ruepug 


35805 4+5 
:гопџорид 


[2214013 
-Wm 


35202 S 
:9rurepug 


5661 
‘MOUS 21518211 D]]o4U]n]428 


1061 ‘апезтен 
рдиралопрош ‘ш рјолрјпја2 s 
8661 ‘PIEN 
рэлјәшш(50 ‘ш DIJAADINIAIS 


(8881 
"пеш у) 24452012] рјјол0]11125 


2661 
‘MOYIIIS спујрцџов рјјолрјп1106 


7961 
‘PIENIN 1144218 vj]o4vjn1428 


(1981 
*sxourH) snaaofisnf 0]]әл0]пілә$ 

(9881 
‘ueu y) шпугдрј 211246]п1425$ 


8661 "РЕШИ 
ри8рш 019пр ујјол0]1]12 S 


(9881 
пеш y) рируцатр 5]1246]п14э5 


7961 
‘PIEN 2708248u02 рјјолрјп1125 


15202 6 
гопшорид 


1561 
‘рхеПтИи 515иа402 рјјол0]п1125 


ЗОРЧГМ 
:те2та 0], 

ulougjnos 
гојелодшој, 


15202 S 
:отшорид 


35202 


HT STA 
:ішәрия 


35202 $ 
:әішәрия 


1221402} 
ито 


]e»rdonnueg 
гојелод Шо, 


15202 S 
готшорид 


(9181 ‘XnomoweT) 
рјпоспаар рјј2190]11125 


с161 PONGAIL P 19p[nJA 
DS02141u2AD]nuup 911940]11125' 


$961 ‘PIIN 
S1suaupnap 0]]246]И]425 


6161 
‘MOYIENG риропајр 911219]71125' 
УТ6Т 
‘цоллелА хајашту 042141021425 
(1061 'ergo1ap) SYiqvinu Dipuvos 


(6681 *ueuny) опшха 015405 


#961 ‘PIEN Viounfsip 0100S 


ANNALS OF THE SOUTH AFRICAN MUSEUM 


198 


(1181 'ueumy) 


x x x PAIINLIŞ пао лаоцашр $пца42$0122]а uS 
5 гезтаолудјиг (9181 *xnounouie'T) 
x гојелодшо L рјрбиојг 02241094215 
“ed A PUT (8881 
х X X :јеота од], *ueul[[V) 210]п01и28 D140]0321S 
uioginos ! (2061 
х х X |х x :ојелодшо L *ouMolg) типигура DIPDJIOANDIS 
“ed AA PUI ђ 6681 
5 x : тезтдол], 393214 поргд 2u40204201d$ 
15202 
SIS S TAN (£L8I 
<x x X X X x хх : dW pug S194180) гиодшпоола Disapuvjoy 
х :[eordoa рипипи piopupjog 
]e»rdou (9191 *xnounouie'T) 
X X X х жххх ххх x -Wn DIDUIGAN] 0110]11195' 
jesidon (p9Q] ‘Jonedusysiryy) 
x х : х х -шполо) DIDUIBADUL D14D]n]49g 
"DOPU M 
3€ X x x x :[eordoi] 9561 ‘PIEN 2340] 2110111495' 
“ed MA Pur TO6T 
2$ 9$ | о x X x :језтаолј ‘AJOUIOU T, DIDINGI] 0140]пЈ425 
]eoidoa (9181 
их хх x L & X KAIK 2$ X x DOE MEX -Wna ‘хполпошъет) SUDISIP DIADINIAIS 
ulouginos £c6I 
X X У X xX XXX :әјеләашәї - *AOWU9291S 21701415 Dj]2a4u]ni4og 
15202 S ETGT 
х X :эпиэриЯ ‹моцэә1$ рацојпа рјјолрјп1195 
15802 
ВИРУ ГА 2061 “MOYSIIS 
А x x :опшорич рујирх ‘а рјолрјп]125' 
» E: (8611 *snevuurT) 
AX 2€ 2X X ххх x uejrodouiso?) spiuozdjod `d pjjopnjni4ag 
onuepny 7181 
x :гојелодшој *sxourH 82147818 ‘А 5]]240]п1425' 
15902 S 1561 
С X x :oruropu брлејпуј 2510] "d 2]]240]п142$ 
15202 Я 8961 
А x x x :orurepu- *pae[[HAL $2$427DJDu 0р][949]11125' 
4S 0 pa ppu $ ME pe E£ CC IE OE 66 87 £c 9T ST HT| tc ee Ic 0с 61 8I LI 9I SL| РІ EL СГ RD OL 6 8 4.9 мт 
налаза | S*HO.LOJS A3OOH.LVO ЗИУМ 


(рэпициоэ) с xiaNadd у 


199 


THE GEOGRAPHICAL DISTRIBUTION OF SOUTHERN AFRICAN HYDROIDS 


25 2$ 2& 2€ BM 2& 2& 2$ 


о ON хх 
м 2$ 2$ X 
x A 06 X ххх 


: [e9rd oa T, 


(L061 
ролојјеоб цом) 272110 хрјАцао8А7 
15200 
HS HAN 2661 
гопшорид *'NOu291S риромајр хрј4цао 847 
15809 Я | 
:omuepug — 1161 “рлеу 5111824; snyddosiun 
9581 
uejrjodouiso?) *Kp*12oIA ујпошпи sisdoj144n Г, 
15809 
РБ РА 
гопџорид €S6[ лома 1424404 D14D]nqu Г, 
јеотаолтив 98/1 'лоривјос 
:гојелодшо T, W за хибру p14pjnqn I, 
"eq МРШ (0681 
:језтаолј, год 55) snsooujna4f snidtosoatu Г 
тога MPU 8061 
X X X X X X X ;[e»rdoa, *uolIeAA попов snyddosoady [, 
(1581 
XX 3€ 2€ ххх ролодезе ‘ysngq) snsousof sndap20221 T, 
5205 S 2961 РАИ 
х А Ж OX X :опшорш да snipjjaquun `f sndav2ooou г, 
35805 4--5 (8661 
х 2S 2€ OK X :omuopu'q ‘рлейиий) snpijos =f sndapoooou г, 
6 15200 s (CL8I *1oneduoqpury) 
X X X X X :огшәрия snaafnuun]d ‘f snd4p2022Q4 Г, 
Ва МРЧТ (9181 "хполпоше 1) 
X 06 I 2$ :peordol n, snsonxoy `f sndavooo2u І, 
“ed MPU (ZS8I 
: [eo id o1], ‘ysng) 5ијпроуор snda4pb202214 T, 
"ова МГРЧТ (6581 


супа) 521475041424Q snd4p20221 Г, 


35202 4+5 
гопизрил 1661 ‘PIENIN sup штооујих о 
РО РЕПА ccol 
:[eordou p, *slAief 14742811U9p штогујихо 
ulougjnos EZ6I ‘092915 
гојелодшо L sisuajnod snud&oso122]dwu s 
uloujnos (8261 "лооопазл) 
x гојелодшо L snuogosovwu sni[dé2s0122]d uu 4S! 
15202 
HT STA (0681 "лопие ови) 


:опшорид 


гпшлоллодар snyddasojaajduad gy 


= 
= 
п 
ua 
2 
= 
2. 
< 
О 
24 
ш 
< 
м 
= 
3 
о 
un 
щ 
T 
= 
и. 
© 
un 
5 
< 
Z 
Z 
< 


200 


! Али = 
ys D pa ppu s | tE EE TE IE Ot oc 87 LC OC SC.EC | £C Cc IT OT 6I 8I LI 9I Si Fl <1 ci ов о о C 
Нлаза ЅҸОІЭЯЅ 


(penunuoo) с XIGNadd у 


раелојјеоб 
ролојје2б 


35202 Я 
:omuopug 


25202 Я 
:omuopug 


15202 Я 
:эпиэрия 


onuepy 
:ојелод шој, 


I 
АЧООЗТУО 


(9061 
"доле AA) 5114211105 5124224 


8161 ‘рхепта 2280415 хрј«уао8«7 


8661 “рлеу 
шпјпатрипјил xvjAydosaz 


1161 РЕШИ 
sunisuooui xvj(udo847 


8661 РЕШИ 
Dd4p20uiuo8 х04410847 


Pol 
*pie[rg 1200049 xvjdydosaAZ 


HNVN 


